city, namely, Dhaka Medical College Hospital (DMCH), Bangabandhu Sheikh Mujib Medical University (BSMMU) and Japan Bangladesh Friendship Hospital, Dhaka. The samples were collected from May, 2006 to December, 2007 . Majority of the samples were taken from patients who had been admitted in those hospitals and some were collected from the outpatient departments of those hospitals.
Collection of the sample
Samples were collected aseptically avoiding contamination with commensal microoragnisms or from external sources. For this purpose, few screw capped test tubes were cleaned and sterilized in the autoclave at 121°C. The samples were obtained by using a sterile cotton swabs and immediately transferred into a sterile screw-capped tube. After collection, the tubes were properly capped, labeled and transferred to the laboratory as soon as possible.
Transportation of the sample
Delay in the transit of samples to the laboratory was avoided. Special transport medium (thioglycollate broth medium) was used in case of recovery of microorganisms from swabs specimens.
Detection of ESBL producing E. coli by double disc diffusion method
A well-isolated colony of E. coli was inoculated into 2 ml MullerHinton broth and incubated at 37 o C for 4h to obtain a young culture. A Mueller-Hinton agar plate was inoculated, with this suspension using a sterile cotton swab. Discs containing the standard 30 µg of ceftazidime, ceftriaxone, aztreonam and cefoxitin were placed 15 mm apart (edge to edge) and from an amoxicillinclavulanic acid disk containing 10 µg of the later compound. Following incubation for 16-20 h at 35 o C, any enhancement of the zone of inhibition between a beta-lactam disk and that containing the beta-lactamase inhibitor was taken as an indication of the presence of an ESBL.
Detection of ESBL encoding genes by PCR assay
The primers and the PCR parameters for detection of the ESBLproducing genes by PCR method are presented in Table 1 .
Detection of int1, int2 and qnr encoding genes by PCR
The primers and the PCR parameters for detection of qnr genes by PCR method are presented in Table 2 . TEM-F  5′TCG GGG AAA TGT GCG CG3′  50  971  TEM-R  5′TGC TTA ATC AGT GAG GAC CC3′   bla SHV  SHV-F  5′CAC TCA AGG ATG TA TGT G3′  50  885  SHV-R  5′TTA GCG TTG CCA GTG CTCG3′   bla OXA  OXA-F  5′ACC AGA TTC AAC TTTCAA 3′  55  598  OXA-R  5′TCTT GGC TTTT ATGC TTG 3′   bla CTX-M-1  CTXM1-F  5′GGA CGT ACA GCA AAA ACT TGC 3′  57  200  CTXM1-R  5′CGG TTC GCT TTC ACT TTT CTT 3′   bla CTX-M-2  CTXM2-F  5′CGG YGC TTA AAC AGA GCG AG 3′  59  891  CTXM2-R  5′CCA TGA ATA AGC AGC TGA TTG CCC 3′   bla CTX-M-8  CTXM8-F  5′ACG CTC AAC ACC GCG ATC 3′  57  490  CTXM8-R  5′CGT GGG TTC TCG GGG ATA 3′   bla CTX-M-9  CTXM9-F  5′GAY TGA CCG TAT TGG GAG TTT 3′  57  947  CTXM9-R 5′CGG CTG GGT AAA ATA GGT CA 3′ 
Gel electrophoresis of the PCR products
Amplification products were subjected to horizontal gel electrophoresis in 1% agarose gel in TBE (Tris-borate EDTA) buffer at room temperature at 100 volt (50 mA) for 1h. A 1kb and 100 bp DNA size standard (Bio-Rad, USA) was used as a marker to measure the molecular sizes of the amplified products.
Results
Detection of ESBL producing E. coli by double disc diffusion test.
Amongst the 125 samples, 100 produced bacterial colonies. Out of these 100 isolates, 61% isolates were identified as E. coli, 22% were Staphylococcus aureus, 10% were Proteus and 7% were found to be Pseudomonas. All the 61 E. coli isolates were multidrug resistant. Out of these 61 isolates, 35 were selected on the basis of their origin, type of disease etc. Out of these, 14 were selected for the test of ESBL production by double disc diffusion based on similarities of resistant pattern against a number of antibiotics and area of the specimen sampling.
Out of the 14 multidrug resistant strains tested, 6 were found to be ESBL producing E. coli. Discussion ESBL producing organisms are commonly found in UTI and wound infections. In the present study, the isolates were obtained from various anorectal sepsis cases including surgical wound infections. Over the last two decades many new β-lactam antibiotics have been developed that were specifically designed to be resistant to the hydrolytic action of β-lactamases. However, with each new class that has been used to treat patients, new â-lactamases emerged that caused resistance to that class of drug.
The production of β-lactamases is the most relevant resistance mechanism against β-lactam antimicrobials in Gram-negative organisms. Extended-spectrum β-lactamases (ESBL) of the TEM, SHV, OXA, and more recently, CTX-M-type enzymes have been described in many countries 7 . Extended-spectrum cephalosporins have been specifically designed to resist degradation by the older broad-spectrum β-lactamases such as TEM-1, TEM-2, and SHV-1. The response to the extended-spectrum cephalosporins among members of the family Enterobacteriaceae lacking inducible β-lactamases has been the production of mutant forms of the older β-lactamases called extended-spectrum β-lactamases (ESBLs) 8 .
Currently 140 TEM-type enzymes have been described. TEM-10, TEM-12, and TEM-26 are among the most common in the United States 9-10 . More than 60 SHV varieties are known. SHV-5 and SHV-12 are among the most common 9 . More than 80 CTX-M enzymes are currently known. They have mainly been found in strains of Salmonella enterica serovar Typhimurium and E. coli, but have also been described in other species of Enterobactericeae and are the predominant ESBL type in parts of South America. They are also seen in eastern Europe. CTX-M-14, CTX-M-3, and CTX-M-2 are the most widespread. During 2006, CTX-M-15 was the most widespread type in E. coli in the UK and was widely prevalent in the community 11 .
Anorectal sepsis, including wound infections are considered as a serious health problem affecting huge number of people each year. Infections of the anorectal region cause morbidity and mortality all over the world and the worst sufferer are the people of the developing countries like Bangladesh. Surgical treatment including the use of antibiotics and change of lifestyle with altered food habit is the usual treatment of those diseases 12 .
Patients of surgical wound are also exposed to great antibiotic pressure 13 . Although there is no systematic report on the ESBLproducers in Bangladesh, a few studies were performed on the prevalence of the ESBL-producing Escherichia coli and Klebsiella pneumoniae that were isolated from Urban Hospital in Dhaka and from some regional medical colleges of Bangladesh that showed 43.2% E. coli and 39.5% Klebsiella pneumoniae as ESBL-producers 4 . In addition to the phenotypic characterization, the present study focused particularly on the molecular mechanism of the ESBL-production in E. coli.
Fourteen multidrug resistant E. coli isolated from anorectal sepsis cases including wound infection were analyzed for the ESBL-production by double disc diffusion test. Most of these isolates were resistant to all the drugs used. Detection of the ESBL-producing bacteria were done by using 3 rd generation cephalosporin ceftazidime, 2 nd generation cephalosporin, cefoxitin and aztreonam disc with an augmentin disc (amoxycillin plus clavulanic acid). A previous study carried out by Rahman et al. 4 reported different rate of isolation of the ESBL in the different combination of 3 rd generation cephalosporin (ceftriaxone, cefotaxime, and ceftazidime) discs with augmentin disc. In that study, highest rate of ESBL-positivity was observed with ceftazidime and augmentin combination in 39.5% of E. coli strain. Simultaneous use of four cephalosporin discs with an augmentin disc is recommended in screening for ESBL producing organisms 14 .
Since antibiotic resistance is a major phenotypic trait particularly for the clinical isolates, it has a potential interest in exploring the characteristic of these ESBL-producing isolates of E. coli. In the present study, most ESBL-producers were collected from patients in the surgical ward and from outpatient department. These patients were exposed to great antibiotic pressure. The susceptibility test results showed that all the ESBL-producing isolates were resistant to 3 rd generation cephalosporin (ceftriaxone, cefotaxime, and ceftazidime). Increased resistance might be due to the extensive use of the 3 rd generation cephalosporins and other â-lactam drugs. All the ESBL-producing isolates were also resistant to 4 th generation cephalosporins and monobactams (aztreonam). All the ESBL producing E. coli were resistant to the available antibiotic discs used except one isolate that was found to be sensitive to ciprofloxacin and two isolates that were sensitive to gentamicin. In the present study, PCR analysis revealed that 3 out of the 6 isolates had coexistence of bla SHV , bla OXA and bla CTXM-1 genes. Two of the isolates had only bla SHV gene, whereas 1 isolate had a combination of bla TEM and bla SHV genes. Three of these were resistant to all the drugs tested, while two were sensitive to getamicin and one to ciprofloxacin. None of the E. coli strains possessed bla CTXM-2 , bla CTXM-8 , bla CTXM-9, and qnr genes. An interesting observation was that, in all the six ESBL positive isolates bla SHV gene was common and 2 out of the 6 isolates tested possessed only bla SHV gene that was equally resistant to the other gene combinations observed here. A previous study showed CTX-OXA gene to be present in 26% of the samples 22 .
In the present study, although 50% of the isolates contained OXA type ESBL gene, it was not the sole ESBL gene present. It was seen in a combination with SHV and CTX-M-1.
In has been seen in many studies throughout the world that combination of beta lactamase genes present in E. coli or other Enterobacteriaceae are diverse. In this study the most prevalent combination was bla SHV , bla oxa and bla CTXM-1 together. Although CTX-M-1 has been found in 50% of the cases, it was in combination with other genes and was not found alone. Some other studies reported to have found CTX-M as the major cause of ESBL production and found alone and not in combination [23] [24] [25] . Tangden et al. showed CTX-M-15 to be the prevalent one with some combinations having CTX-M-15, TEM and SHV together 26 .
Another study also reported CTX-M to be the major type among MDR E. coli 27 . In a study with Klebsiella sp. Jain et al. showed TEM as the most prevalent one (75%) and the combination of TEM and SHV type ESBL to be 26.5%. In the present study, one combination among 6 was found to be TEM and SHV type ESBL (16.66%) 28 .
It was previously reported that genes that code for the ESBL are linked to other resistance genes 29 . Moreover, previous fluoroquinolone use has been demonstrated to be a risk factor for the acquisition of the ESBL-producing isolates, particularly isolates producing the CTX-M-type enzymes in the community setting 30 . Yu et al. 31 described the epidemiology of ciprofloxcin resistance and its relationship to the ESBL production among K. pneumoniae strains. An epidemiological link between the ESBL production and ciprofloxacin resistance among Klebsiella spp. was also reported by Brisse et al. 32 . In the present study almost every case of ESBL production was linked to ciprofloxacin resistance.
Presence of qnr gene has been associated with only low-level resistance to fluoroquinolones; however, it can contribute additively to very high levels of resistance associated with chromosomal mutations 34 . Based on phenotypic epidemiological evidences, a significant correlation was found between the ESBLproducers and fluoroquinolone resistance by the work of Wang et al. 33 . However, in the present study, no qnr genes were detected in the ESBL containing E. coli.
The present study was an effort to observe the percentage of ESBL producing E. coli from anorectal sepsis cases and also to demonstrate the presence of different ESBL producing genes from these bacteria as well as observing the correlation between the presence of a type of ESBL with the pattern of antibiotic resistance. Due to certain limitations, larger number of samples could not be collected and it was not possible to study all the collected isolates by gene identification. Further studies with more samples from various types of anorectal sepsis are required to effectively correlate the genetic basis of microbial flora involved in the pathogenesis of anorectal sepsis. This study may have reflected some genetic traits of the E. coli involved in anorectal sepsis in Bangladesh. The phenotypic and molecular basis of antibiotic resistance, particularly of E. coli, showed in the present study might be of help to the clinicians to develop therapeutic and preventive measures to treat anorectal sepsis.
